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ABSTRACT: 

PROBLEM TO BE SOLVED: To improve rotating accuracy by 
making the rotational 

center of a rotating part eccentric in a fixed direction to 
effectively prevent 

NRRO (asynchronous shaking) and RRO (synchronous shaking), 
and to suppress the 

increase of manufacturing difficulty or electromagnetic 
vibration . 



SOLUTION: An air flow guiding plate 32 is provided close 
to the upper and 

lower surfaces of a hard disk 12 fitted around a hub 24. 
The rear side surface 

of the air flow guiding plate 32 in the rotational 



09/10/2003, EAST Version: 1.04.0000 



direction of the hard disk 

12 is set as a guiding surface 32a bent to form a projected 
arc shape forward 

in the rotational direction. The guiding surface 32a is 
directed inward in a 

diameter direction while it is moved forward in the 
rotational direction from 

the circular arc inner peripheral wall part 10b of a casing 
10, and brought 

close to the specified position of a peripheral direction 
in the outer 

peripheral close space of each outer peripheral surface 
part of the flange part 

of the hub 24, a spacer 8 and a clamper 30. 
COPYRIGHT: (C) 2001, JPO 



09/10/2003, EAST Version: 1.04.0000 



(i9)B*H#»Fff (j p) 02) & ffl q$ fft & (a) (ummMkmv 

#182001-76459 
(P2001-76459A) 
(43)&IBB ¥(£13^-3/1233 (2001.3.23) 

(50intci. 7 warn* pi ?-?3-^(£#) 

G11B 25/04 1 0 1 G 1 1 B 25/04 1 0 1 L 5 D 1 0 9 

1 0 1W 

19/20 19/20 K 



i«*JS<D»6 OL 6 1) 



(21) fflK## ftK¥ll -254120 

(22) aim B ^11^9^8 3(1999.9.8) 



(71)tHHA 000232302 

B**£*:5S£*t 

«ffi«r^#^KH35C»*i1-»T10#« 
(74)ftS.A 100095522 
F^-A(##) 5D109 BB05 BB21 B828 



(54) IKWOZm 5S>7;i^K*£&£ffiAfcMlE8«Rtra»«l! 



(57) imm 

.lite J: DNRROat/'KRO^^MWicPfev >T[eHEfig£K 

' V^2 4 CC^K1KS*i.^n- Ft * X 
-Kf^? 1 2<3E*K#l&jefctt*ft8S*fl«3 2^ 
J:dC»ftLfc*l*Jffl3 2ai:1-S. ^B3 2all 

7" 2 4 «D#M£8P 2 4a. X^— <f l 8&tf? 5 W< 3 0 




V / 



II 



09/10/2003, EAST Version: 1.04.0000 



1 

ju t st i xii 2 w±<o wo i: £ (Hi *. * t <o-ea ft m 
eastcaw-c . mimfcmzmzimzzmtifzi&fa 

md¥fo#&co±XXlt-3<r)Zti*tLlziy 

orC*9. BMESoiHlCBSK. Mldfi/r;£<Ofa£ coffin tc 
<£ -?"C . PHSIBcO PllKtf-i:^' $ IzM't- I flo* 

?XmtfWfiZi\hZ\t Sr«ffRk-t«EJlKKl. 

ft ft Kf2f iciitf tftv ^l&jrWizi&tfH o-PBf3£fi»l 
K^ftHfifflr^U **>*rtBH=,fc'). 

f> . EKtsaittj ftft midpn&mm^co^mm^m 

<r> o *>ffl*l*lcoBr«fiLBt»4 ft J: 9 fcrtT S t> 
ftlS^rSl ieRo)l»HE»B. 

i ft J£ A^PNE* «fc*t UH;b fcfc < T fc a* i: ■) f#ft 
£§£(Cfcl, >t"IIHE&<9[31£rfi,[\#-££)|ij] % iztf&th 

c w#jh4 3 mmn 1 . 2 xii 3 ie«jw 9 s^r/miE* 
»t ft w* £ 3a«i*T'* ft mms.. 

1, 

[00013 

t t,zx 0 interns 5- «#>ft ; v ft s 7 : JT)nm 
m^zmttzmmmRvtzmimzWi-th . 



(2) 2001 76459 

2 

[00 0 2 3 

[ft#waffi&tfHE#!!R*LJ: 3 ciTftf!&!3 ifi*. 
) \- y tikiyti-^m 7' y j^f - 9 Sf its 
A-Kt'-fx? igfs^ffi^wsiiiT * * ? hues 
nmmm.^w&nmz^ vcosums* k l, < & o 

oofc ft . .1 O i 3 %mmmz&lil x¥> K/l^e- 

^ (c 5 >-*r /n&ffi«s* ^NJWrc*K»f ft ttsaw » 

^iir^ft*3^-, ^-^7 y*r ;ms* is t ^ n - 7 * v - 

/I/ (half specxl whirl ) ^(CiftNRKO (tmWBfo.) * 
10 RR0 (mmki) ^f^U-CEMHtKiSii^fflWtS - 

[00 0 3 3 5S''7/UttEEe»C*$(t*«ft.E 0 2rF»<" 

fzwziz . y : Jr>imsm^mt&.-t ft x y - 

^r^ffltft b^o #S**SHSS*i.T ^ft*\ -f <0 i -) 
BrffiW»ffWjDXt(ifflji«rff--5. ifc^fflj^i 1 -5 
59 1 8^&»teti, 7^"T/H!iEfi^rffit^xt'y 

Kw-^mf-^ t ©»r w^resmr >a' 7 >-x $• 
ffi-fft ; t izx 'o % -?-i07^r/Hj)ittts-^*3itft mis 

<t 3t'iPX<i^-grfi^< . ifn'tXT-^^^ttft^Rfr 
^WMft. 

[ 0 0 0 4 3 KC . Idilx ^ x 7 m^m.<ryiHmWWY 
<05^T/Hiffi|*»*fflli.A:l!l(S56Et:ov^Tt. KS^i 

[00 0 53 WJfoL tt*SSS(cff Lfc±ie<oi 3 & 

C <t 0 NRROSt/'RRO Sr a^WlcWv ^HHH»** Kft ft 

li-^ii^SttTftCi^ft. 

[00063 

mmzmm-fhtzsbco^m m Tti&wmiR&w. 

40 [si^fi, P/rS^/Slffi^^^r-tftllllES^t. -e<7)[H] 

&mmzti itft ttriam^^f-ifiBgi5A^ffi#;A^r±i-ft 
3srartca^rm^cEBas»j: RWRtcaaj 1 x 

fa~tmnmxi,mmnffiiz&&uzimzi&it>ti. 

50 %Wi^<nm^.wzikthiio^mL. 



09/10/2003, EAST Version: 1.04.0000 



3 

[0007] [nUE^iniiiit-i: n^wjmtfmi&Ub 
mzmmizm-tz, mmmizavh 
mfc<nft®mm^ffim i #iE?i£\%mzmftm 
izmmix^mx. *wft$$wimtifomtu)> 

mzan&pm&mz&i & x 3 %mzn& . x ? 

<cgft£ft7^f*WiCJ: 0. lll«*»fc:*tlfriS9r 
[0008]lcoJ;^c. EHEa<O0(B^t{i. (iflSfifr 

^co[6j # ^e^'eh^ mztt immw iznabi 
**uc j ->x. 7 ^rmim^mza^hmt^- 
%am (mm^m^^znmhm.) ongHtra** 

^-7*V-;P (half speed whirl) IpCOjgftlP] 0 
S. 

[0009] ifljg«(c*j LnHBap^EiiEestiJ*-*-* 

Kfc v >T (2 . . M8V x <) - 7'U b OUBHtHBItft 
coX ? t'ElteSS^Efc^ftte ,^7X h»EEtt3&9fc 

EHEgattt. ia«sp (xji^co-gp) turns**)-* 
(a«. izxoismmmm-hhcobth 

[ooio] wzmt. ^m^mzmti^mmm 

«gf5icWiM.$4'i:-^rrS]^ii9(aiJX(i:-^rcoiW) <o£*X(i 
- •» t «itf £ rB«S: #r * i «r> £ t & Z b VX * 

h. ttiws&SKt, ^-mkuwmmzikxxii&ftM 
icmm-t t> rt jum* z *r -r 4 1 w t -r * z t px * 1 . 

[0011] ¥««*ii. flHRisr. nngistj-f-Ksn 



3) ^200 1-7 64 59 

4 

xmmizmztitznm-mfc mtti^- kt * * 
wasmk) t-thzttsxzh. z^xo^vm^M 

m&tiz&iiMkizvmt&Mt-t&zbifiX'**. t 

[0012] stett^ti;, mmfiv-rj&ov^t-th 
zttttx-zi. ®&muztnfhrj\fe<wmm$m. - 
jRcti. rqwfflffmt"j>4 . wid^iT^2t^±i7)R 

[0013] TSttafi^w^iiSi^SgfftL^ 

*>*. mazui. ^m^mKim^mmtixi,x 

[0014] af^S^tfti. T««^^TX(i-«|iO 
^<l^ilttJtt4l*IR*|6l-^fl|c0fflXJiS^^ffl(« 

* Lfc^s^au* 4 1 ^x-hh^za^x * 

[0015] lo^s^at^Pi^ffitfettfta^gs 

i'A^xmmm<w$t.i3tf$Lt h z t m< 
±t{±. ^u^iommi:\6icomttcomz^ii^timts 

im<r)fttitf%K±&l<%&iilz+bZb (milf 

40 ppsnc «5 v ^xwmn^%nm- bttzb)^ 

*«rt»* Rttfc •? . nwsai««ott«^ri*ic«Jts-s 

stgtcsn^ ^>£h^*>mi j: 0 <tc&x 5 izm*mi*i 
mmzzbiiX'hh. 

[0016] oSf*s?i*js&ii, mm5mznn-?z>m\*]± 
<vmz&\ix zwmmiz&m trzhm < 

50 S^i7)iST'?>4ii^!i. ^^BKCjaiLTt^XJi^ 



09/10/2003, EAST Version: 1.04.0000 



li . IMiariSiKRSf-f 4 Wtf^coiftil^i^ 
[00 1 7] afcasrtani. Mi.<f- siss*^^ 

Hf€fir.!lKj!KSitlErtai*lrt. *«0*rtBBfcJ:9. ¥• 

[0018] f/fdigi*jsi{2. mmmz w-nzmt +& 

Zbifi-frnxhttf. mwmzttimmZV&Zb 20 

[00 1 9] ifc. *rtffiti. mwmmtmmnfo 
1 0 0 2 0 1 mma. *fc#%<?)9mm?>it£ 

[ 0 0 2 1 ] (2) ±£«5yryHI»E«K»S:«|ifc 

®&mmi, tiLwmpmtzi; > mmtiim.t¥co^inz 30 
i b EDmftgmztt 1 mh h% < x t> m > 9 m 
%mzm ^x m^comW'C^-^^ # (c»i>i-i> 

[0022] flfUtt'. iltffi: IsJK 

cofatilz£Z&j]tf®&&mztil1iat>h%<Xi>. 0 
figPfiOlnrtStf'Wia^t «fc -oX-fccofa$izffi>kU$ 40 

0 *rt s «<*<oaait: <t isMB£«(cit Limb i> e 

4fftD*»^^*»X{ia**t i 4 

MC&m bSU&KfomzJi 9*rtS/ifc»#<!9»;h.e 

1 9 ®U&mzft UfobSff }j<?5|&)£ L&v 



&H32 0 0 1-764 59 

6 

[0023] i<0 J: 3 @te^ffiA s aSi: 9 ft 

SS»tfcv^P#coiS] 1= -De Lfr^i 3 (cf4 Z b 

iz£ 0 . y i>rmmm^mmm^u^m< z 

bZWK'Zb-trX'^t* Po^fi^fi, &\Ui45nm 
1 3 5 «+<M»fl«*lfcS h^bthZb * S T"# . 9 0 

3&<t>nn&mz& z b tmt uk 
[ o o 2 4 3 (3) *mcotmmm± . my : Jnu 
m\m^mmitzm^mm%ixa Y ) . ^mum 
mzm i^mmtmmfox'h h^btizbt- 

-C** (Hli4) , 

[0025] CtOift*. ^^^WSMzWfSSim 

izx <n&foZix&-<jimz£ o . y^riimsf&^mza 

[0026]^, >lc0HI$K^S£i. ISS^ (Xii^iO 
[0027] i«l2«iea{±. £«ME*fc«-t6KWC 

ffifomfimz x nmfiztL&mmzi: oRKmzm&z 

[0028] laiS^^IIlK^^^tgrAjSp 

# &frmmx'$> -o x i i. ^ . 
[0029] mn-mfami*imz£ oa 

B*\ EW6»Srl*Afafflt'*4 ioi-f * - i: 
4 (M«JJ|6> . 
[0030] 

1 0 0 3 1 ] m 1 7 1 ;S;[13{± i #3&HF]<7)fai££g (t^r 
i?*>7^T;H!iJEEttSSB^iiii.7 t cl5]|^») com&com 

-Cffc?.. 

[00 32] I^A-KfU^ ffiH^Sti . ^Jg3&« fi 

^mnx'hi±ijmn<nm:co-y~^y^ 1 o i*kc 

±fc LT. a- Kfa? 1 2 L,fc* t"> K 



09/10/2003, EAST Version: 1.04.0000 



7 

a. 

[00 33] *KVK/WE-*14U:. T^>-v>- 
7' 1 0 tf96$ 10a CHS $ il£BJ5gjatt 2 2 C*f L # 

«gf! 2 9 EWEX'J-7'«2 6*<liKttft2 2 

HISS % & . 

[0 0 34] Xt>F^t-^14^)A724(:li, 4 
ft ( 3 ftUTTXli 5 ftULhf i> J: V > ) w\- F f< X 7 

T^S. T^A-Fr-r X7 1 2(iA7"24^Ti^cO 
»ft»2 4a±K£J$S*l. *«±fcWR«0;^-?3 

oiA-Kfa? l 2**X3ttfl[JBSii. ft±«tf)A 

-Ft'4X7 1 2±^^co^5Wn°3 l#H£;*;h.l> 
£ t (c i 0 . #m- F r 4 x 7 1 2 U«MR^Tl6ll3ma^ S 
fcffiSgflMSSJvC^*. ^-Ff>X?l 2<0 

»P3a«rtJS«» i o b tzfmziix . 

[00 3 5]±iEt*J^-C. OtlK 
»fr2 2#II£»fcflll*U ±K0fcX'J-7'g|S2 6fc 
A7" 2 4 fc X^— t 3 0 fc 7 7 V)* 3 1 F -f 4 

x9\ 2tmm^vkfHL. *0>i*>\s&zv-7'82 
[0036] sassnErt*3 2 (a&sgrw 

X7-J*l 8t,z3ittZtitzW'>d.'\-y F 1 6C«La^2 
4 S:^T(iQraiH^^|SH2Jt*»4> , A-KfU? 

1 2^EWE*i&i (01fc:*$W4*9Jtf>fa&. -f 

5yJfSfcF*J«K3 2is, *A-Kfu?l 2<7)±Tffi 
4X7 1 2<0TMI^*wTi3il*rtK3 2<i. _hffi#TS&7) 

A-Ffu? 1 2iOT®<c Tmij^-^yyi 01*1 
^jsffl{=ifi«L. A-Kfu?i 2ra±<oBi<!^naas 

fi«3 2 l±. ±Tfl#*ft**i-hM*>A- Ft 4 X 7 1 

2 (TiTmRVTmov F f 4 X 7 1 2 <0 JifflicJS® 
L . _h*S<7)A-FT4X7 1 2<7;±E(i£7)m^F*lM3 
2«i, Tmtf±M<?>^-YT 4X7 1 2iO±iSt. _tffi 
tf^«2 0^Tifl=jgig-f&. ^T^sS^rt«3 2C0 

fiBJ&KfttfTBISfc:* ft* &»±- -a LT ^ 4 ( * 
t>. Lfc-gtfSCfcfcBl^iW-Cfifcv*. ) , 
[00 3 7] a- Ft 4X7 1 2<7j[HK^[Sl^ttl,^ 



(5) =81*1200 1 - 764 "59 

8 

7*1 0OH3IHjCi*ifflfE«l Ob*»^>. EUctfiaifcfeWS 

#R»2 4 a . X^— 13 Oat, f ?7/A-3 1 cO£*W§j 

JSWffl^F/rSlftE (KSfW F 1 6t«LA?*2 4Sr« 

[0038] Xtfy FVl^E-? 1 A<r>mUZX F 
10 f 4X7 1 2#EH61-*fc. #A-Ff 4X7 I 2COJ; 
TW::*fi.-?*lB5fr£Syi. A-Hfa? 1 2cOtEl1£ 

Z<r)£?£mtti>35lii. 
r 4X7 1 2^±TEti£«L/t^ffiT1S(t^7i^«-m 
83Krt« 3 2 SMKrtH 3 2 a C ± o T H 1 CiJ (t£ 35* 
S<Oj:-5t:*rtS*iT»K»2 4a s X^.— t3 0&V 

7 7 yA 3 1 cr>&?mm?ftco!>mi&®£.%]co -) 

m,324a, Zl~ t3 0»^7W«3 lSr^LT 
v N7" 2 4 S.V@«sX 'J - 7"$ 2 6 C» t MiEBrffifiLMtt 
20 iSfcfc (- H 1 #.y0 3 Cfeft S tern PCOMZ IZEtJltf 
Wb&. Xt°y F;H:-7 1 4cr,\s]^l,i^pcr,[a]n 
toEfttfii n 7" 2 4 &tf EM6X U - -/« 2 6 Kit LUttffift 

m&® i %mz}ni&'\-7* T 7-j\/mz ± i mmmm 

QtmmizWtfix. ®%W8.*-iSfrZ ; t we* , w 
30 «-a-Ft'4X7 1 2^-t5^S|!'v.7 KiCj: 

[ 0 0 3 9 ] fca@KA«3 2^)«|Aiffi3 2 atcJ: 

[0040] JgtC, ^TiOA-Fr 4X7 1 2iO±T(S 
ty6»Lfc«J»TSia[*l*l«3 2*«Rttfeil. 

»iEiN[*iK3 20wmmviATS¥wmztit.i&<zm±-~%. 

40 LT^-S<7)t". I°llKS#^tt-&#A-F7 ; '4X7 1 2(0 
ii^A7' 2 4 ^[HltettllOfi^^.^B*^^ . 
[0 04 1 ] ttzmz, 7--i/y?\ OcoMitA^ffl 

EISeX 'J - 2 6 co»t^4 1 h ij\ %$L%fiWi. 3 2 
<ry$mw?> 2 ai:i-5TA72 4^tWt2EmatJ:4 

iOT" , ElcX 'J - 7"g? 2 6 WUHgtf C^W.-C^j^ 

50 t*WtL§„ 



09/10/2003, EAST Version: 1.04.0000 



(6) 

9 

[0042] tLhC0SQt«^S»i. ^- Kf * X 

[ 0 0 4 3 ] feLh^gllfl^C-^T^SeiSfc: 
[0044] 10 
JJrfcOffl* coffin *^lH]fe«gf5 left L«ttWt JD*>6<0 

[0045] mimsnmt&wrm. ms&nmsft 
[0046] **n^<oieaBi{rcj±. E«w«*oig»^ 

4. 

[0047] »*ffl5&tf 6<0fi«KK-Ctt, 
«!0liHcii*lcSS**rtfflCJ: "5*rtSix*a«ct J: OEis 



#113 2001-76459 
1 0 

m*-mftMizi&mtf±-fz> z ttmtftiz . 
[Hi ] Jimmftitzm.cn^-^T i xmm%i 
[H2 1 (i ifc*$tt«. ii— i \m^mmmxhh „ 

[03 ] 5^r/U»ffi*«»')afc«:«IBfffi@"C*« s 

[^WKBfl] 

i o y-^y?' 

10a US 

iob 

12 A-Kfa? 

14 XtyK/R-^ 
16 ^'/K 

1 8 r^-fexr-A 

2 0 ^« 
2 2 

24 a (9%$ 

2 4 >\7 

2 6 @teX'J-7'^ 

2 7 fflfttt 

2 8 5 x'T/Hftff 

2 9 *5XHttfiE»£S 

3 0 X^— t 
3 1 

3 2 McS^rtS 
3 2a 




09/10/2003, EAST Version: 1.04.0000 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the hard disk drive in the state where the top plate was removed. 

[Drawing.2J It is an II-II line expanded sectional view in draw ing 1 . 

[Drawing 3] It is the expansion cross-sectional view of radial dynamic pressure bearing. 

[Description of Notations] 

10 Casing 

10a Bottom plate 

10b Circular inner circle wall section 

12 Hard Disk 

14 Spindle Motor 

16 Magnetic Head 

1 8 Access Arm 

20 Top Plate 

22 Fixed Axis 

24a Collar-like part 

24 Hub 

26 Rotation Sleeve Section 

27 Lubricating Oil 

28 Radial Dynamic Pressure Bearing 

29 Thrust Dynamic Pressure Bearing 

30 Spacer 

31 Clamper 

32 Air Current Guide Plate 
32a Slideway 



[Translation done.] 
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3 In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the slewing gear and recording 
device equipped with radial dynamic pressure bearing which can raise rotational accuracy by swaying 
using the fluid which moves with rotation of a record disk etc., and preventing the surroundings etc. 
[0002] 

[Description of the Prior Art] In recent years, the program and the amount of data for personal 
computers increase, and the request about the rotational accuracy of a hard disk drive's etc. record disk 
rotation type recording device is becoming still severer. When the bearing which carries out axial 
support by non-contact [, such as a radial hydrodynamic bearing, ] was used for the spindle motor in 
such a recording device, it had become the cause which NRRO (asynchronous deflection) and RRO 
(synchronous deflection) by half HOWARU (half speed whirl) etc. occur in the radial hydrodynamic 
bearing, and checks the improvement in rotational accuracy. 

[0003] the sleeve which constitutes a radial hydrodynamic bearing in order to prevent the circumference 
of the deflection in a radial hydrodynamic bearing — although a means to adopt the suitable variant cross 
section which is not a perfect circle as a cross-section configuration of a member or shank material is 
proposed, difficulty is followed on processing of the member of such a cross section Moreover, the 
technology which is made to carry out minute size eccentricity of the center of rotation in the radial 
hydrodynamic bearing, and prevents the circumference of an axial runout is indicated by JP,1 1-55918, A 
by forming local magnetic imbalance in the stator of the spindle motor equipped with the radial 
hydrodynamic bearing, however, local magnetic imbalance [ in / a stator / such processing about a stator 
is not easy and / in ** ] -- the time of rotation ~ electromagnetism -- there is a possibility of promoting 
vibration 

[0004] Furthermore, the request which prevents NRRO and RRO by the circumference of a deflection 
etc., and raises rotational accuracy also about the slewing gear equipped with radial hydrodynamic 
bearings other than a record disk rotation type recording device exists similarly. 
[0005] the place which this invention is performed in view of the above technical problems which 
consisted in the conventional technology, and makes into the purpose carry out the eccentricity of the 
center of rotation of the rotation section to the fixed sense - NRRO and RRO -- effective - protect ~ 
rotational accuracy — it can raise -- the difficulty of manufacture of** , and electromagnetism -- it be in 
offer a slewing gear and a recording device equipped with radial dynamic pressure bearing which do 
cause promotion of vibration 
[0006] 

[Means for Solving the Problem] The slewing gear of this invention is supported free [ rotation around a 
fixed axis ] for the rotation section to a fixed part through radial dynamic pressure bearing at least. (1) 
The rotation section It is the slewing gear which is what is equipped with 1 or the two or more plate-like 
sections which were jutted out over the method of the outside of the direction of a path a rotation base 
and in the shape of the same axle in the space where a fluid exists from the rotation base which has the 
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predetermined peripheral face section, and the aforementioned predetermined peripheral face section in 
the rotation base. The interior of a fluid proposal supported by the aforementioned fixed part fixed is 
prepared where the field of the direction one side of an axis in all or a part of each of the aforementioned 
plate-like section or the field of both sides is approached, the aforementioned interior of a fluid proposal 
The fluid which moves with rotation of the plate-like section in the aforementioned space The method of 
the inside of the direction of a path inside the fluid proposal, By the flow of the fluid which showed 
around so that it might gather in the predetermined position of a hoop direction among the space near 
the periphery of the aforementioned predetermined peripheral face section in a rotation base, and was 
guided such It is characterized by applying a pressure to the predetermined sense in near 
[ aforementioned ] a predetermined position to a rotation base, and for the center of rotation of the 
rotation section carrying out eccentricity to the fixed sense with the pressure of the aforementioned 
predetermined sense at the time of rotation of the rotation section, and maintaining the state (claim 1). 
[0007] The plate-like section rotates in the shape of the same axle with a rotation base by rotation of the 
rotation section. Since the plate-like section is jutted out at the method of the outside of the direction of 
a path in the space where a fluid exists from the predetermined peripheral face section in a rotation base, 
the fluid which faces which [ of the direction of an axis of the plate-like section ] near field moves with 
rotation of the plate-like section. Thus, the fluid which moves is guided so that it may gather in the 
predetermined position in a hoop direction among the space near the periphery of the predetermined 
peripheral face section (predetermined peripheral face section of the method of the inside of the 
direction of a path inside the fluid proposal) of a rotation base by the interior of a fluid proposal 
prepared where which [ of the direction of an axis of the plate-like section ] near field is approached. By 
the flow of the fluid guided such, a pressure is applied to the predetermined sense in near 
[ aforementioned ] a predetermined position to a rotation base, 

[0008] Thus, at the time of rotation of the rotation section, since the pressure of the aforementioned 
predetermined sense is continuously added to a rotation base, the state where the bearing clearance of 
the fixed position (position corresponding to the aforementioned predetermined sense) of the hoop 
direction in radial dynamic pressure bearing is smaller than the bearing clearance of other portions is 
maintained by it. That is, the center of rotation of the rotation section carries out eccentricity to the fixed 
sense, and the state is maintained. Since this will be in the state where the lateral pressure was given to 
radial dynamic pressure bearing and bearing rigidity increases, NRRO (asynchronous deflection) of the 
rotation sections including the circumference of deflections, such as half HOW ARU (half speed whirl), 
and RRO (synchronous deflection) are prevented effectively, and can raise rotational accuracy. 
[0009] Even if radial dynamic pressure bearing for supporting the rotation section free [ rotation ] to a 
fixed part is an axial cover half, it may be an axial rotation type. Anyway, in radial dynamic pressure 
bearing, the rotation section is usually supported in the direction of a path to a fixed part through 
lubricous fluids, such as lubricants, such as a lubricating oil with which the bearing clearance of a shank 
and the sleeve section was filled up, or a lubricous gas. Such rotation support of the rotation section 
shall be performed combining thrust dynamic pressure bearing etc. suitably. In addition, this slewing 
gear shall constitute a motor by a part of fixed part (or the part) and rotation section (usually rotation 
base). In this case, Rota is established in a fixed part at a stator and the rotation section. 
[0010] A fixed part shall have one [ the both sides of the direction of an axial center, or ] near all or near 
(the both sides of the direction of an axial center to all the plate-like sections or one side when it has the 
two or more plate-like sections) inside section which faces in part to the plate-like section. Moreover, a 
fixed part shall have all or the inner circle wall section surrounded partially for the periphery side of the 
plate-like section. These inside sections and the inner circle wall section shall contain the portion in 
which the interior of a fluid proposal is located at least. 

[001 1] Let the plate-like section be the in-a-circle board (for example, disk form record media, such as 
various magnetic disks, such as a hard disk, and various optical disks) which was attached for example, 
outside the rotation base and was held fixed. When two or more sheet outside attachment maintenance 
of such an in-a-circle board is carried out, it shall hold in the shape of the same axle every direction 
interval of an axis through an annular spacer in the inner circumference section between in-a-circle 
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boards. The normal of the field of the direction both sides of an axis of the plate-like section usually 
serves as the direction of an axis of the plate-like section and a rotation base. In addition, although a 
plate-like object can also be made removable to a rotation base, fixed maintenance is more desirable 
when preventing un-arranging, such as oscillating generating under rotation. 

[0012] Let a rotation base be the hub of a cup form. Generally the predetermined peripheral face section 
in a rotation base is a cylinder side configuration. When arranging an annular spacer on the inner 
circumference section between the in-a-circle boards of two or more sheets as mentioned above, the 
annular spacer shall constitute a part of rotation base, and shall constitute the predetermined peripheral 
face section of the above [ the peripheral face section ]. 

[0013] In the usual case, the fluids which exist in the space which the plate-like section jutted out of the 
predetermined peripheral face section are a gas, especially air. Although any of a closed space or an 
open space are sufficient as the aforementioned space, when the rotation section is a quiescent state, as 
for the fluid in the space, it is desirable that it will be in a substance top quiescent state in the usual case. 
[0014] The interior of a fluid proposal is prepared where direction of axis one [ in all or a part of each of 
the plate-like section ] near field or both each near field (field whose normal is the direction of an axis in 
the usual case) is approached. That is, when the number of the plate-like sections jutted out from the 
rotation base is one and one side of the plate-like section, both fields, or the two or more plate-like 
sections are held, after [ in each of a part or all the plate-like sections ] while has approached a field or 
both fields, it can prepare. 

[0015] When preventing lacking the balance of the fluid style in the field of both one plate-like section, 
and un-arranging, such as vibration, arising It is desirable that the interior of a fluid proposal facing the 
field of the both sides of the direction of an axis of the plate-like section, respectively is prepared, the 
interior of a fluid proposal The thing (for example, make the interior of a fluid proposal the same on 
substance at both-sides side) on which the flow of the fluid guided in the field of the both sides of the 
direction of an axis of the plate-like section spreads the real up ones etc. and it is made to become is 
desirable. Moreover, when preparing the two or more interior of a fluid proposal, it is desirable to 
prepare so that the eccentricity of the center of rotation at the time of rotation of the rotation section may 
not become imbalanced in the direction of an axis. For that purpose, for example in the direction of an 
axis, the interior of a fluid proposal can be prepared symmetrically, or the interior of a fluid proposal can 
also be prepared so that the pressure which joins the fixed position in the direction of an axis of a 
rotation base may become larger than others. 

[0016] As for the interior of a fluid proposal, it is desirable that it is the position (the state which 
contacted the position close to the field or its field when the field of one of these was a field of a fixed 
part, or united state) which approached the both sides among the fields which face in the direction of an 
axis. When both sides which face in such a direction of an axis are which [ of the direction of an axis of 
the plate-like section which adjoins in the direction of an axis ] near fields (the interior of a fluid 
proposal in this case) what is supported by the fixed part in the method of the outside of the direction of 
a path - it can carry out -- One side may be which [ of the direction of an axis of the plate-like section ] 
near field, and another side may be the field of the fixed part which faces in the field and direction of an 
axis. 

[0017] The interior of a fluid proposal has the slideway which approaches a predetermined position, 
going to the method of the inside of the direction of a path as it progresses ahead in the hand of cut of 
the rotation section from the fixed position of the method of the outside of the direction of a path rather 
than the predetermined peripheral face section of for example, a rotation base, by the slideway The fluid 
which moves with rotation of the plate-like section shall be guided so that it may gather in the 
predetermined position of a hoop direction among the space near the periphery of the aforementioned 
predetermined peripheral face section in the rotation base of the method of the inside of the direction of 
a path of the slideway (claim 2). 

[0018] Although it is common to consider as a field parallel to axis of rotation as for the aforementioned 
slideway, it can also be made to incline to axis of rotation. 

[0019] Moreover, a slideway can be made into the curve side which makes the arc of a convex ahead in 
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the hand of cut of for example, the rotation section, and also also let it be a flat surface. 
[0020] In addition, as for a slideway, it is more desirable than near the periphery edge of the plate-like 
section, or it to approach a predetermined position from the fixed position of the method of the outside 
of the direction of a path, going to the method of the inside of the direction of a path as it progresses 
ahead in the hand of cut of the rotation section. 

[0021] (2) The slewing gear equipped with the above-mentioned radial dynamic pressure bearing Even 
if the pressure by the flow of the fluid guided by the interior of a fluid proposal is not added to a rotation 
base, when the center of rotation of the rotation section carries out eccentricity to the fixed sense in the 
posture which can usually be taken It is desirable for the sense and the sense of the pressure added to a 
rotation base by the flow of the fluid guided by the interior of a fluid proposal not to be in agreement 
(claim 3). 

[0022] For example, in the posture which can usually be taken, when axis of rotation is not in agreement 
in the gravity direction like [ when axis of rotation is almost level ], even if the pressure by the flow of 
the fluid guided by the interior of a fluid proposal is not added to a rotation base, eccentricity of the 
center of rotation of the rotation section can be carried out to the fixed sense with gravity. In such a case, 
when the sense of the eccentricity and the sense of the pressure added to a rotation base by the flow of 
the fluid guided by the interior of a fluid proposal are in agreement, the eccentricity of the center of 
rotation of the rotation section becomes excessive, and there is a possibility of causing un-arranging, 
such as damage on radial dynamic pressure bearing. Although the sense of the pressure added to a 
rotation base by the flow of the fluid which there is no eccentricity by gravity etc. or was guided with a 
certain posture by the sense and the interior of a fluid proposal of eccentricity by gravity etc. is not in 
agreement especially when two or more postures which can usually be taken like every length and a 
slewing gear with every possible width exist, in another posture, both may be in agreement. 
[0023] In such a case, when making it not in agreement [ both sense ] in the posture which a slewing 
gear can usually take, it can prevent causing un-arranging, such as damage on radial dynamic pressure 
bearing, both sense for example, 45 or 135 degrees -- a central angle — a thing different a grade it 
can carry out -- 90 degrees - a central angle -- differing a grade is desirable 

[0024] (3) The recording device of this invention shall be equipped with the slewing gear equipped with 
the above-mentioned radial dynamic pressure bearing, and the plate-like section in the slewing gear shall 
be a record medium (claim 4). 

[0025] In this case, with the fluid guided by the interior of a fluid proposal at the time of rotation of a 
record medium, NRRO of the rotation sections including the circumference of the deflection in radial 
dynamic pressure bearing and RRO can be prevented effectively, rotational accuracy can be raised, and 
the RAV precision over a ****** record medium can be raised. 

[0026] In addition, as for this slewing gear, it is desirable to constitute a motor by a part of fixed part (or 
the part) and rotation section (usually rotation base). 

[0027] It is desirable that it is the position which this recording device has the read-write head to a 
record medium, and does not have substantial influence on RAV work with the fluid to which it is shown 
to the position (it can consider as the fixed position of a hoop direction) of the read-write head by the 
interior of a fluid proposal at the time of rotation of a record medium (claim 5). 
[0028] In this case, while the fluid guided by the interior of a fluid proposal at the time of rotation of a 
record medium raises rotational accuracy, it prevents a bad influence arising in the RAV work of the 
read-write head with the fluid. In the read-write head equipped with the floating head slider which 
surfaces on record intermediation dignity especially, it is useful. In addition, the read-write head may be 
only only for reading or for writing. 

[0029] For that purpose, the predetermined position of a hoop direction and the position of the read- 
write head to which it is shown to a fluid by the interior of a fluid proposal, for example shall be a 
reverse side on both sides of the rotation section (claim 6). 
[0030] 

[Embodiments of the Invention] The gestalt of operation of this invention is explained referring to a 
drawing. 
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[003 1] An 11-11 line expanded sectional view [ in / drawing 1 / in the plan of the hard disk drive in the 
state where drawing 1 removed the top plate about the hard disk drive as an example of the gestalt of 
operation of the recording device (namely, slewing gear equipped with radial dynamic pressure bearing) 
of this invention in drawing.! or drawing .3. , and irawing.2 ], and drawing 3 are the expansion cross- 
sectional views of radial dynamic pressure bearing in the spindle motor which drives a hard disk. 
[0032] The spindle motor 14 (motor) which carried out fixed maintenance of the hard disk 12, and the 
access arm 18 which supported the magnetic head 16 equipped with the floating head slider (not shown) 
for RAV to the point are mainly formed in the box-like casing 10 of upper part opening whose 
appearance is a rectangular parallelepiped configuration, and a top plate 20 comes to seal this hard disk 
drive. Air exists in casing 10. 

[0033] The radial dynamic pressure bearing 28 and its upper thrust dynamic pressure bearing 29 which 
are constituted by attaching outside the rotation sleeve section 26 by which the soffit was prepared in the 
interior of the hub 24 of a cup form to the fixed axis 22 fixed to bottom plate 10a of casing 10 through a 
lubricating oil 27 come to support a spindle motor 14 in the state where the rotation sleeve section 26 is 
non-contact to the fixed axis 22 free [ rotation ]. 

[0034] The hard disk 12 of four sheets (three or less sheets or five sheets or more are sufficient) is 
attached outside the hub 24 of a spindle motor 14 the shape of a hub 24 and the same axle, and fixed 
maintenance is carried out. Fixed maintenance of each hard disk 12 is carried out every direction 
interval of an axis by supporting the hard disk 12 of a soffit on collar-like part 24a of the soffit of a hub 
24, carrying out the laminating of an annular spacer 30 and an annular hard disk 12 by turns, and fixing 
the annular clamper 3 1 on the topmost hard disk 12 on it. Moreover, the periphery side of all the hard 
disks 12 is surrounded except for the side in which an access arm 18 exists by circular inner circle wall 
section 1 0b of the shape of a spindle motor 14 and the said heart in casing 10. 
[0035] In the above, casing 10 and the fixed axis 22 mainly constitute a fixed part, and the rotation 
sleeve section 26, a hub 24, a spacer 30, a clamper 31, and a hard disk 12 mainly constitute the rotation 
section, among those the rotation sleeve section 26, a hub 24, a spacer 30, and a clamper 3 1 constitute a 
rotation base. 

[0036] The air current guide plate 32 (interior of a fluid proposal) is mostly formed from the hoop- 
direction position by the side of reverse over the fixed range by the side of the back in the hand of cut 
(the sense of the arrow in drawing.! , i.e., left-handed rotation) of a hard disk 12 across the hub 24 to the 
magnetic head 16 supported by the access arm 18. The air current guide plate 32 is in the state close to 
the vertical side of each hard disk 12, and the method section of the outside of the direction of a path is 
supported by circular inner circle wall section 10b of casing 10. The air current guide plate 32 by the 
side of the undersurface of the hard disk 12 of a soffit The upper surface approaches the undersurface of 
the hard disk 12 of a soffit, and the undersurface approaches the base in casing 10. the air current guide 
plate 32 between hard disk 12 comrades A vertical side approaches the undersurface of the upper hard 
disk 12, and the upper surface of the lower hard disk 12, respectively, the undersurface approaches the 
upper surface of the hard disk 12 of a upper limit, and, as for the air current guide plate 32 by the side of 
the upper surface of the hard disk 12 of a upper limit, the upper surface approaches the undersurface of a 
top plate 20. The position in the flat-surface configuration and plane view of all the air current guide 
plates 32 is in agreement (but it does not necessarily require that it is in agreement.). 
[0037] The field by the side of the back of the air current guide plate 32 in the hand of cut of a hard disk 
12 constitutes slideway 32a (it is a perpendicular field to a field parallel to axis of rotation, i.e., the field 
which intersects perpendicularly with axis of rotation) which curved so that the arc of a convex might be 
made ahead in a hand of cut. It approaches the predetermined position (it faces across a hub 24 to the 
magnetic head 16, and is a position by the side of reverse mostly) of a hoop direction among the space 
near the periphery of collar-like part 24a of a hub 24, a spacer 30, and each peripheral face section 
(predetermined peripheral face section of a rotation base) of a clamper 31, this slideway 32a going to the 
method of the inside of the direction of a path from circular inner circle wall section 10b of casing 10, as 
it progresses ahead in a hand of cut. 

[0038] If a hard disk 12 rotates by rotation of a spindle motor 14, the air which faces the vertical side of 
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each hard disk 12, respectively will move with rotation of a hard disk 12. Thus, the air which moves is 
guided by slideway 32a of each air current guide plate 32 formed where the vertical side of each hard 
disk 12 is approached like **** S in drawing.1 , and gathers in a predetermined position by it among the 
space near the periphery of collar-like part 24a, a spacer 30, and each peripheral face section of a 
clamper 3 1 . Thus, by the flow of the air guided, a pressure joins the sense of **** P in drawing 1 and 
drawing 3 in near [ aforementioned ] a predetermined position to a hub 24 and the rotation sleeve section 
26 through collar-like part 24a, a spacer 30, and a clamper 3 1 . Since the pressure of the sense of **** P 
is continuously added to a hub 24 and the rotation sleeve section 26 during rotation of a spindle motor 
14, the state where the bearing clearance of the fixed position of the hoop direction in radial dynamic 
pressure bearing is smaller than the bearing clearance of other portions as shown in drawing.3 is 
maintained by it. That is, the center of rotation of the rotation sleeve section 26 carries out eccentricity to 
the fixed sense, and the state is maintained. By this, NRRO by half HOWARU in radial dynamic 
pressure bearing etc. and RRO can be prevented effectively, and rotational accuracy can be raised, with 
the precision of the RAV by the read-write head to each hard disk 12 can be raised. 
[0039] Moreover, since the position which applies the pressure by the airstream to a hub 24 etc. by 
slideway 32a of the air current guide plate 32, and the position of the read-write head are reverse sides 
across a hub 24, it prevents a bad influence arising in the RAV work of the read-write head by the 
airstream. 

[0040] Furthermore, since the air current guide plate 32 is formed where the vertical side of all the hard 
disks 12 is approached, and the position in the flat-surface configuration and plane view of all the air 
current guide plates 32 is in agreement, the vibration of each hard disk 12 and generating of the 
inclination of axis of rotation of a hub 24 at the time of rotation are prevented. 
[0041] Furthermore, although the eccentricity of the rotation sleeve section 26 by gravity arises when 
the direction of axis of rotation is made horizontal by making which the side (which side of the 
appearance of the shape of a rectangle in drawing 1 ) of casing 10 into the bottom Since the sense which 
applies the pressure by the airstream to a hub 24 etc, inclines at about 45 degrees to the sense of gravity 
by slideway 32a of the air current guide plate 32, it prevents the eccentricity of the center of rotation of 
the rotation sleeve section 26 becoming excessive, and causing un-arranging, such as damage on radial 
dynamic pressure bearing. 

[0042] Although the gestalt of the above operation was explained taking the case of hard disk drive, this 
invention is applicable similarly about the recording device of others equipped with radial dynamic 
pressure bearing, and the slewing gear equipped with radial dynamic pressure bearings other than a 
recording device. 

[0043] In addition, the vertical physical relationship in the description about the form of the above 
operation is only a thing for the facilities of the explanation based on drawing, and does not limit an 
actual busy condition etc. 
[0044] 

[Effect of the Invention] In the slewing gear equipped with radial dynamic pressure bearing of this 
invention Since the pressure of the predetermined sense is continuously added to a rotation base when 
the fluid which moves with rotation of the plate-like section at the time of rotation of the rotation section 
is guided by the interior of a fluid proposal NRRO of the rotation sections including the circumference 
of deflections, such as half HOWARU in radial dynamic pressure bearing in which the center of rotation 
of the rotation section carries out eccentricity to the fixed sense and by which the state is maintained, 
and RRO are prevented effectively, and can raise rotational accuracy. 

[0045] In the slewing gear of a claim 3, it can prevent the eccentricity of the center of rotation of the 
rotation section becoming excessive, and causing un-arranging, such as damage on radial dynamic 
pressure bearing. 

[0046] In the recording device of this invention, the fluid guided by the interior of a fluid proposal at the 
time of rotation of a record medium can raise rotational accuracy, and the RAV precision over a record 
medium can be raised. 

[0047] In the recording device of claims 5 and 6, while the fluid guided by the interior of a fluid 
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proposal at the time of rotation of a record medium raises rotational accuracy, it prevents a bad influence 
arising in the R/W work of the read -write head with the fluid. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] The slewing gear of this invention is supported free [ rotation around a 
fixed axis ] for the rotation section to a fixed part through radial dynamic pressure bearing at least. (1) 
The rotation section It is the slewing gear which is what is equipped with 1 or the two or more plate-like 
sections which were jutted out over the method of the outside of the direction of a path a rotation base 
and in the shape of the same axle in the space where a fluid exists from the rotation base which has the 
predetermined peripheral face section, and the aforementioned predetermined peripheral face section in 
the rotation base. The interior of a fluid proposal supported by the aforementioned fixed part fixed is 
prepared where the field of the direction one side of an axis in all or a part of each of the aforementioned 
plate-like section or the field of both sides is approached, the aforementioned interior of a fluid proposal 
The fluid which moves with rotation of the plate-like section in the aforementioned space The method of 
the inside of the direction of a path inside the fluid proposal, By the flow of the fluid which showed 
around so that it might gather in the predetermined position of a hoop direction among the space near 
the periphery of the aforementioned predetermined peripheral face section in a rotation base, and was 
guided such It is characterized by applying a pressure to the predetermined sense in near 
[ aforementioned ] a predetermined position to a rotation base, and for the center of rotation of the 
rotation section carrying out eccentricity to the fixed sense with the pressure of the aforementioned 
predetermined sense at the time of rotation of the rotation section, and maintaining the state (claim 1). 
[0007] The plate-like section rotates in the shape of the same axle with a rotation base by rotation of the 
rotation section. Since the plate-like section is jutted out at the method of the outside of the direction of 
a path in the space where a fluid exists from the predetermined peripheral face section in a rotation base, 
the fluid which faces which [ of the direction of an axis of the plate-like section ] near field moves with 
rotation of the plate-like section. Thus, the fluid which moves is guided so that it may gather in the 
predetermined position in a hoop direction among the space near the periphery of the predetermined 
peripheral face section (predetermined peripheral face section of the method of the inside of the 
direction of a path inside the fluid proposal) of a rotation base by the interior of a fluid proposal 
prepared where which [ of the direction of an axis of the plate-like section ] near field is approached. By 
the flow of the fluid guided such, a pressure is applied to the predetermined sense in near 
[ aforementioned ] a predetermined position to a rotation base. 

[0008] Thus, at the time of rotation of the rotation section, since the pressure of the aforementioned 
predetermined sense is continuously added to a rotation base, the state where the bearing clearance of 
the fixed position (position corresponding to the aforementioned predetermined sense) of the hoop 
direction in radial dynamic pressure bearing is smaller than the bearing clearance of other portions is 
maintained by it. That is, the center of rotation of the rotation section carries out eccentricity to the fixed 
sense, and the state is maintained. Since this will be in the state where the lateral pressure was given to 
radial dynamic pressure bearing and bearing rigidity increases, NRRO (asynchronous deflection) of the 
rotation sections including the circumference of deflections, such as half HOW ARU (half speed whirl), 
and RRO (synchronous deflection) are prevented effectively, and can raise rotational accuracy. 
[0009] Even if radial dynamic pressure bearing for supporting the rotation section free [ rotation ] to a 
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fixed part is an axial cover half, it may be an axial rotation type. Anyway, in radial dynamic pressure 
bearing, the rotation section is usually supported in the direction of a path to a fixed part through 
lubricous fluids, such as lubricants, such as a lubricating oil with which the bearing clearance of a shank 
and the sleeve section was filled up, or a lubricous gas. Such rotation support of the rotation section 
shall be performed combining thrust dynamic pressure bearing etc. suitably. In addition, this slewing 
gear shall constitute a motor by a part of fixed part (or the part) and rotation section (usually rotation 
base). In this case, Rota is established in a fixed part at a stator and the rotation section. 
[001 0] A fixed part shall have one [ the both sides of the direction of an axial center, or ] near all or near 
(the both sides of the direction of an axial center to all the plate-like sections or one side when it has the 
two or more plate-like sections) inside section which faces in part to the plate-like section. Moreover, a 
fixed part shall have all or the inner circle wall section surrounded partially for the periphery side of the 
plate-like section. These inside sections and the inner circle wall section shall contain the portion in 
which the interior of a fluid proposal is located at least. 

[001 1] Let the plate-like section be the in-a-circle board (for example, disk form record media, such as 
various magnetic disks, such as a hard disk, and various optical disks) which was attached for example, 
outside the rotation base and was held fixed. When two or more sheet outside attachment maintenance 
of such an in-a-circle board is carried out, it shall hold in the shape of the same axle every direction 
interval of an axis through an annular spacer in the inner circumference section between in-a-circle 
boards. The normal of the field of the direction both sides of an axis of the plate-like section usually 
serves as the direction of an axis of the plate-like section and a rotation base. In addition, although a 
plate-like object can also be made removable to a rotation base, fixed maintenance is more desirable 
when preventing un-arranging, such as oscillating generating under rotation. 

[0012] Let a rotation base be the hub of a cup form. Generally the predetermined peripheral face section 
in a rotation base is a cylinder side configuration. When arranging an annular spacer on the inner 
circumference section between the in-a-circle boards of two or more sheets as mentioned above, the 
annular spacer shall constitute a part of rotation base, and shall constitute the predetermined peripheral 
face section of the above [ the peripheral face section ]. 

[0013] In the usual case, the fluids which exist in the space which the plate-like section jutted out of the 
predetermined peripheral face section are a gas, especially air. Although any of a closed space or an 
open space are sufficient as the aforementioned space, when the rotation section is a quiescent state, as 
for the fluid in the space, it is desirable that it will be in a substance top quiescent state in the usual case. 
[0014] The interior of a fluid proposal is prepared where direction of axis one [ in all or a part of each of 
the plate-like section ] near field or both each near field (field whose normal is the direction of an axis in 
the usual case) is approached. That is, when the number of the plate-like sections jutted out from the 
rotation base is one and one side of the plate-like section, both fields, or the two or more plate-like 
sections are held, after [ in each of a part or all the plate-like sections ] while has approached a field or 
both fields, it can prepare, 

[0015] When preventing lacking the balance of the fluid style in the field of both one plate-like section, 
and un-arranging, such as vibration, arising It is desirable that the interior of a fluid proposal facing the 
field of the both sides of the direction of an axis of the plate-like section, respectively is prepared, the 
interior of a fluid proposal The thing (for example, make the interior of a fluid proposal the same on 
substance at both-sides side) on which the flow of the fluid guided in the field of the both sides of the 
direction of an axis of the plate-like section spreads the real up one etc. and it is made to become is 
desirable. Moreover, when preparing the two or more interior of a fluid proposal, it is desirable to 
prepare so that the eccentricity of the center of rotation at the time of rotation of the rotation section may 
not become imbalanced in the direction of an axis. For that purpose, for example in the direction of an 
axis, the interior of a fluid proposal can be prepared symmetrically, or the interior of a fluid proposal can 
also be prepared so that the pressure which joins the fixed position in the direction of an axis of a 
rotation base may become larger than others. 

[0016] As for the interior of a fluid proposal, it is desirable that it is the position (the state which 
contacted the position close to the field or its field when the field of one of these was a field of a fixed 
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part, or united state) which approached the both sides among the fields which face in the direction of an 
axis. When both sides which face in such a direction of an axis are which [ of the direction of an axis of 
the plate-like section which adjoins in the direction of an axis ] near fields (the interior of a fluid 
proposal in this case) what is supported by the fixed part in the method of the outside of the direction of 
a path it can carry out - One side may be which [ of the direction of an axis of the plate-like section ] 
near field, and another side may be the field of the fixed part which faces in the field and direction of an 
axis. 

[0017] The interior of a fluid proposal has the slideway which approaches a predetermined position, 
going to the method of the inside of the direction of a path as it progresses ahead in the hand of cut of 
the rotation section from the fixed position of the method of the outside of the direction of a path rather 
than the predetermined peripheral face section of for example, a rotation base, by the slideway The fluid 
which moves with rotation of the plate-like section shall be guided so that it may gather in the 
predetermined position of a hoop direction among the space near the periphery of the aforementioned 
predetermined peripheral face section in the rotation base of the method of the inside of the direction of 
a path of the slideway (claim 2). 

[0018] Although it is common to consider as a field parallel to axis of rotation as for the aforementioned 
slideway, it can also be made to incline to axis of rotation. 

[0019] Moreover, a slideway can be made into the curve side which makes the arc of a convex ahead in 
the hand of cut of for example, the rotation section, and also also let it be a flat surface. 
[0020] In addition, as for a slideway, it is more desirable than near the periphery edge of the plate-like 
section, or it to approach a predetermined position from the fixed position of the method of the outside 
of the direction of a path, going to the method of the inside of the direction of a path as it progresses 
ahead in the hand of cut of the rotation section. 

[0021] (2) The slewing gear equipped with the above-mentioned radial dynamic pressure bearing Even 
if the pressure by the flow of the fluid guided by the interior of a fluid proposal is not added to a rotation 
base, when the center of rotation of the rotation section carries out eccentricity to the fixed sense in the 
posture which can usually be taken It is desirable for the sense and the sense of the pressure added to a 
rotation base by the flow of the fluid guided by the interior of a fluid proposal not to be in agreement 
(claim 3). 

[0022] For example, in the posture which can usually be taken, when axis of rotation is not in agreement 
in the gravity direction like [ when axis of rotation is almost level ], even if the pressure by the flow of 
the fluid guided by the interior of a fluid proposal is not added to a rotation base, eccentricity of the 
center of rotation of the rotation section can be carried out to the fixed sense with gravity. In such a case, 
when the sense of the eccentricity and the sense of the pressure added to a rotation base by the flow of 
the fluid guided by the interior of a fluid proposal are in agreement, the eccentricity of the center of 
rotation of the rotation section becomes excessive, and there is a possibility of causing un-arranging, 
such as damage on radial dynamic pressure bearing. Although the sense of the pressure added to a 
rotation base by the flow of the fluid which there is no eccentricity by gravity etc. or was guided with a 
certain posture by the sense and the interior of a fluid proposal of eccentricity by gravity etc. is not in 
agreement especially when two or more postures which can usually be taken like every length and a 
slewing gear with every possible width exist, in another posture, both may be in agreement. 
[0023] In such a case, when making it not in agreement [ both sense ] in the posture which a slewing 
gear can usually take, it can prevent causing un-arranging, such as damage on radial dynamic pressure 
bearing, both sense - for example, 45 or 135 degrees — a central angle -- a thing different a grade — it 
can carry out — 90 degrees — a central angle -- differing a grade is desirable 

[0024] (3) The recording device of this invention shall be equipped with the slewing gear equipped with 
the above-mentioned radial dynamic pressure bearing, and the plate-like section in the slewing gear shall 
be a record medium (claim 4). 

[0025] In this case, with the fluid guided by the interior of a fluid proposal at the time of rotation of a 
record medium, NRRO of the rotation sections including the circumference of the deflection in radial 
dynamic pressure bearing and RRO can be prevented effectively, rotational accuracy can be raised, and 
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the R/W precision over a ****** record medium can be raised. 

[0026] In addition, as for this slewing gear, it is desirable to constitute a motor by a part of fixed part (or 
the part) and rotation section (usually rotation base). 

[0027] It is desirable that it is the position which this recording device has the read-write head to a 
record medium, and does not have substantial influence on R/W work with the fluid to which it is shown 
to the position (it can consider as the fixed position of a hoop direction) of the read-write head by the 
interior of a fluid proposal at the time of rotation of a record medium (claim 5). 
[0028] In this case, while the fluid guided by the interior of a fluid proposal at the time of rotation of a 
record medium raises rotational accuracy, it prevents a bad influence arising in the R/W work of the 
read-write head with the fluid. In the read-write head equipped with the floating head slider which 
surfaces on record intermediation dignity especially, it is useful. In addition, the read-write head may be 
only only for reading or for writing. 

[0029] For that purpose, the predetermined position of a hoop direction and the position of the read- 
write head to which it is shown to a fluid by the interior of a fluid proposal, for example shall be a 
reverse side on both sides of the rotation section (claim 6). 
[0030] 

[Embodiments of the Invention] The form of operation of this invention is explained referring to a 
drawing. 

[003 1] An II-II line expanded sectional view [ in / drawing 1 / in the plan of the hard disk drive in the 
state where drawing 1 removed the top plate about the hard disk drive as an example of the form of 
operation of the recording device (namely, slewing gear equipped with radial dynamic pressure bearing) 
of this invention in drawing 1 or drawing 3 , and d rawin g 2 ], and drawing 3 are the expansion cross- 
sectional views of radial dynamic pressure bearing in the spindle motor which drives a hard disk. 
[0032] The spindle motor 14 (motor) which carried out fixed maintenance of the hard disk 12, and the 
access arm 18 which supported the magnetic head 16 equipped with the floating head slider (not shown) 
for R/W to the point are mainly formed in the box-like casing 10 of upper part opening whose 
appearance is a rectangular parallelepiped configuration, and a top plate 20 comes to seal this hard disk 
drive. Air exists in casing 10. 

[0033] The radial dynamic pressure bearing 28 and its upper thrust dynamic pressure bearing 29 which 
are constituted by attaching outside the rotation sleeve section 26 by which the soffit was prepared in the 
interior of the hub 24 of a cup form to the fixed axis 22 fixed to bottom plate 10a of casing 10 through a 
lubricating oil 27 come to support a spindle motor 14 in the state where the rotation sleeve section 26 is 
non-contact to the fixed axis 22 free [ rotation ]. 

[0034] The hard disk 12 of four sheets (three or less sheets or five sheets or more are sufficient) is 
attached outside the hub 24 of a spindle motor 14 the shape of a hub 24 and the same axle, and fixed 
maintenance is carried out. Fixed maintenance of each hard disk 12 is carried out every direction 
interval of an axis by supporting the hard disk 12 of a soffit on collar-like part 24a of the soffit of a hub 
24, carrying out the laminating of an annular spacer 30 and an annular hard disk 12 by turns, and fixing 
the annular clamper 3 1 on the topmost hard disk 12 on it. Moreover, the periphery side of all the hard 
disks 12 is surrounded except for the side in which an access arm 18 exists by circular inner circle wall 
section 10b of the shape of a spindle motor 14 and the said heart in casing 10. 
[0035] In the above, casing 10 and the fixed axis 22 mainly constitute a fixed part, and the rotation 
sleeve section 26, a hub 24, a spacer 30, a clamper 3 1, and a hard disk 12 mainly constitute the rotation 
section, among those the rotation sleeve section 26, a hub 24, a spacer 30, and a clamper 3 1 constitute a 
rotation base. 

[0036] The air current guide plate 32 (interior of a fluid proposal) is mostly formed from the hoop- 
direction position by the side of reverse over the fixed range by the side of the back in the hand of cut 
(the sense of the arrow in drawing„I , i.e., left-handed rotation) of a hard disk 12 across the hub 24 to the 
magnetic head 16 supported by the access arm 18. The air current guide plate 32 is in the state close to 
the vertical side of each hard disk 12, and the method section of the outside of the direction of a path is 
supported by circular inner circle wall section 1 0b of casing 10. The air current guide plate 32 by the 
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side of the undersurface of the hard disk 12 of a soffit The upper surface approaches the undersurface of 
the hard disk 12 of a soffit, and the undersurface approaches the base in casing 1 0. the air current guide 
plate 32 between hard disk 12 comrades A vertical side approaches the undersurface of the upper hard 
disk 12, and the upper surface of the lower hard disk 12, respectively, the undersurface approaches the 
upper surface of the hard disk 12 of a upper limit, and, as for the air current guide plate 32 by the side of 
the upper surface of the hard disk 12 of a upper limit, the upper surface approaches the undersurface of a 
top plate 20. The position in the flat-surface configuration and plane view of all the air current guide 
plates 32 is in agreement (but it does not necessarily require that it is in agreement.). 
[0037] The field by the side of the back of the air current guide plate 32 in the hand of cut of a hard disk 
12 constitutes slideway 32a (it is a perpendicular field to a field parallel to axis of rotation, i.e., the field 
which intersects perpendicularly with axis of rotation) which curved so that the arc of a convex might be 
made ahead in a hand of cut. It approaches the predetermined position (it faces across a hub 24 to the 
magnetic head 16, and is a position by the side of reverse mostly) of a hoop direction among the space 
near the periphery of collar-like part 24a of a hub 24, a spacer 30, and each peripheral face section 
(predetermined peripheral face section of a rotation base) of a clamper 31, this slideway 32a going to the 
method of the inside of the direction of a path from circular inner circle wall section 10b of casing 10, as 
it progresses ahead in a hand of cut. 

[0038] If a hard disk 12 rotates by rotation of a spindle motor 14, the air which faces the vertical side of 
each hard disk 12, respectively will move with rotation of a hard disk 12. Thus, the air which moves is 
guided by slideway 32a of each air current guide plate 32 formed where the vertical side of each hard 
disk 12 is approached like **** S in d rawing 1 , and gathers in a predetermined position by it among the 
space near the periphery of collar-like part 24a, a spacer 30, and each peripheral face section of a 
clamper 3 1 . Thus, by the flow of the air guided, a pressure joins the sense of **** P in drawing.! and 
drawing.3 in near [ aforementioned ] a predetermined position to a hub 24 and the rotation sleeve section 
26 through collar-like part 24a, a spacer 30, and a clamper 3 1 . Since the pressure of the sense of **** P 
is continuously added to a hub 24 and the rotation sleeve section 26 during rotation of a spindle motor 
14, the state where the bearing clearance of the fixed position of the hoop direction in radial dynamic 
pressure bearing is smaller than the bearing clearance of other portions as shown in drawing 3 is 
maintained by it. That is, the center of rotation of the rotation sleeve section 26 carries out eccentricity to 
the fixed sense, and the state is maintained. By this, NRRO by half HOW ARU in radial dynamic 
pressure bearing etc. and RRO can be prevented effectively, and rotational accuracy can be raised, with 
the precision of the RAV by the read-write head to each hard disk 12 can be raised. 
[0039] Moreover, since the position which applies the pressure by the airstream to a hub 24 etc. by 
slideway 32a of the air current guide plate 32, and the position of the read-write head are reverse sides 
across a hub 24, it prevents a bad influence arising in the RAV work of the read-write head by the 
airstream. 

[0040] Furthermore, since the air current guide plate 32 is formed where the vertical side of all the hard 
disks 12 is approached, and the position in the flat-surface configuration and plane view of all the air 
current guide plates 32 is in agreement, the vibration of each hard disk 12 and generating of the 
inclination of axis of rotation of a hub 24 at the time of rotation are prevented. 

[0041] Furthermore, although the eccentricity of the rotation sleeve section 26 by gravity arises when 
the direction of axis of rotation is made horizontal by making which the side (which side of the 
appearance of the shape of a rectangle in drawing! ) of casing 10 into the bottom Since the sense which 
applies the pressure by the airstream to a hub 24 etc. inclines at about 45 degrees to the sense of gravity 
by slideway 32a of the air current guide plate 32, it prevents the eccentricity of the center of rotation of 
the rotation sleeve section 26 becoming excessive, and causing un-arranging, such as damage on radial 
dynamic pressure bearing. 

[0042] Although the form of the above operation was explained taking the case of hard disk drive, this 
invention is applicable similarly about the recording device of others equipped with radial dynamic 
pressure bearing, and the slewing gear equipped with radial dynamic pressure bearings other than a 
recording device. 
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[0043] In addition, the vertical physical relationship in the description about the form of the above 
operation is only a thing for the facilities of the explanation based on drawing, and does not limit an 
actual busy condition etc. 



[Translation done.] 
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